(19) 




Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



111 




(11) 



EP 1 324 355 A3 



(12) 



EUROPEAN PATENT APPLICATION 



(88) Date of publication A3: 

03.1 2.2003 Bulletin 2003/49 

(43) Date of publication A2: 

02.07.2003 Bulletin 2003/27 

(21) Application number: 02023686.5 

(22) Date of filing: 22.10.2002 



(51) lntCl7: H01 B 13/34 



(84) Designated Contracting States: 


(72) Inventors: 


AT BE BG CH CY CZ DE DK EE ES Fl FR GB GR 


• Kamata, Takeshi 


IE IT LI LU MC NL PT SE SK TR 


Susono-shi, Shizuoka 410-1107 (JP) 


Designated Extension States: 


• Suzuki, Shigeharu 


AL LT LV MK RO SI 


Susono-shi, Shizuoka 410-1107 (JP) 




• Sugimura, Keigo 


(30) Priority: 28.12.2001 JP 2001400642 


Susono-shi, Shizuoka 410-1107 (JP) 


(71) Applicant: Yazaki Corporation 


(74) Representative: Viering, Jentschura & Partner 


Minato-ku, Tokyo 108-0073 (JP) 


Steinsdorfstrasse 6 




80538 Miinchen (DE) 



CO 

< 

LO 
LO 
CO 

CO 



(54) Wire coloring method and a wire coloring apparatus 



(57) A wire coloring method and a wire coloring ap- 
paratus are provided. The wire coloring apparatus 1 has 
a coloring portion 10, a colorant-supplying portion 11, 
and a control unit 1 2. The coloring portion 1 0 has a mix- 
ing tank 23. The mixing tank 23 mixes first to fourth col- 
orants B,R,Y,BL supplied from the colorant-supplying 
portion 11 . The coloring portion 1 0 colors an outer sur- 
face 5a of an electric wire 3 with the mixed colorant in 
a mixing tank 23. The colorant-supplying portion 1 1 has 
a first to fourth adjusting valves 26,27,28,29 to increase 
and decrease flow rates of the first to fourth colorants 
B,R,Y,BL to the mixing tank 23. The control unit 12 con- 
trols opening ratios of the first to fourth adjusting valves 
26,27,28,29. 
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(54) Wire coloring method and a wire coloring apparatus 



(57) A wire coloring method and a wire coloring ap- 
paratus are provided. The wire coloring apparatus 1 has 
a coloring portion 10, a colorant-supplying portion 11, 
and a control unit 1 2. The coloring portion 1 0 has a mix- 
ing tank 23. The mixing tank 23 mixes first to fourth col- 
orants B ( R,Y,BL supplied from the colorant-supplying 
portion 11 . The coloring portion 1 0 colors an outer sur- 



face 5a of an electric wire 3 with the mixed colorant in 
a mixing tank 23. The colorant-supplying portion 1 1 has 
a first to fourth adjusting valves 26,27,28,29 to increase 
and decrease flow rates of the first to fourth colorants 
B,R,Y,BL to the mixing tank 23. The control unit 12 con- 
trols opening ratios of the first to fourth adjusting valves 
26,27,28,29. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the invention 

[0001 ] The present invention relates to a wire coloring 
method and a wire coloring apparatus for coloring an 
electric wire, used for a wiring harness arranged on a 
motor vehicle, in a specified color. 

2. Description of the Related Art 

[0002] Various kinds of electronic equipment are car- 
ried on a motor vehicle. Therefore, the wiring harness 
is arranged on the motor vehicle so that electric power 
from a power source and control signals from a compu- 
ter can be supplied to the electronic equipment. The wir- 
ing harness has electric wires 106 (FIG. 5) and connec- 
tors attached to end portions of the electric wires 106. 
[0003] The electric wire 106 has a conductive core 
wire 1 05 (FIG. 5) and a covering portion of insulative syn- 
thetic resin, which covering portion covers the core wire 
1 05. That is, the electric wire 106 is a covered wire. The 
electric wire 1 06 has been manufactured by a wire man- 
ufacturing apparatus 1 00 shown in FIG. 5. The wire man- 
ufacturing apparatus 1 00 of FIG. 5 has a supply unit 101 , 
a pushing-covering unit 102, a cooling water tank 103, 
and a winding unit 104. 

[0004] The electric wire 106 or a core wire thereof is 
successively moved through the supply unit 101, the 
pushing-covering unit 102, the cooling water tank 103, 
and the winding unit 1 04. The wire manufacturing appa- 
ratus 1 00 has pulleys 1 07 for moving the core wire 1 05 
or the electric wire 106. 

[0005] The supply unit 101 supplies the core wire 1 05. 
The pushing-covering unit 102 pushes the insulative 
synthetic resin out so that the covering portion is formed 
around the core wire 105 supplied from the supply unit 
1 01 . The cooling water tank 1 03 cools the covering por- 
tion. The winding unit 1 04 cuts off the electric wire 1 06 
in a predetermined length and winds the electric wire 
106 around a drum for shipment. Like this, the electric 
wire 1 06 is manufactured by the wire manufacturing ap- 
paratus 1 00. 

[0006] A connector has a conductive terminal fitting 
and an insulative connector housing. The terminal fitting 
is attached to an end portion of the electric wire 1 06 and 
is electrically-connected with the core wire 105 of the 
electric wire 1 06. The connector housing is formed in a 
box-shape and accommodates the terminal fittings. 
[0007] When the wiring harness is manufactured or 
assembled, the electric wire 106 is firstly cut in a fixed 
length, and the terminal fitting is attached to the end por- 
tion of the electric wire 106. The electric wires 106 are 
connected as the need arises. Subsequently, the termi- 
nal fitting is inserted into the connector housing. Like 
this, the above-described wiring harness is manufac- 
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tured or assembled 

[0008] With regard to the electric wire 1 06 of the wiring 
harness, the thickness of the core wire 1 05, material (for 
example, from viewpoint of heat-resistance) of the cov- 

5 ering portion, and service conditions should be distin- 
guished. Here, the service conditions mean systems 
such as an air-bag system, an antilock brake system, a 
vehicle-speed information system and a power trans- 
mission system in which the electric wires 1 06 are used. 

10 [0009] The electric wires 1 06 of the wiring harness are 
variously colored and marked for distinguishing the 
above systems. Then, in the wire manufacturing appa- 
ratus 100 shown in FIG. 5, a colorant is put in the syn- 
thetic resin to form the covering portion at the pushing- 

15 covering unit 1 02. The synthetic resin and the colorant 
are mixed in the pushing-covering unit 102, thereby 
coloring the synthetic resin with the colorant. The syn- 
thetic resin in the same color as that of the colorant is 
pushed out around the core wire 1 05. Like this, the cov- 

20 ering portion of the electric wire 1 06 has been colored. 
[0010] On the other hand, various demands arise 
from users for the motor vehicle. That is, the motor ve- 
hicle is expected to have various kinds of electronic 
equipment. Consequently, the wiring harness some- 

25 times consists of not less than 100 kinds of the electric 
wires 1 06. Therefore, the wire manufacturing apparatus 
100 is required to change the color of the covering por- 
tion of the electric wire. 

[0011] With respect to the above prior art wire manu- 
30 facturing apparatus 1 00, however, when the color of the 
covering portion of the electric wire 1 06 is changed, the 
pushing-covering unit 102 is once stopped in order to 
change the colorant to be mixed in the synthetic resin. 
In this case, when the electric wires 1 06 of various colors 
35 are manufactured, the pushing-covering unit 1 02 has to 
be frequently stopped, which lowers the producibility of 
the electric wire 1 06. Consequently, the cost of the elec- 
tric wire 106 is enhanced. 

[0012] The wire manufacturing apparatus 100 has 
40 been sometimes installed for each electric wire 1 06 hav- 
ing different color, thereby enhancing the cost of the 
electric wire 106. 

[0013] Further, in the wire manufacturing apparatus 
100, the colorants are required by the same number as 

45 that of the colors of the electric wires. Therefore, the 
trouble to order and stock-control the various kinds of 
colorants increases, and therefore the man-hour to 
manufacture the electric wire 106 increases. Further, 
the cost to convey and store the colorants increases. 

50 Therefore, the cost of the electric wire 1 06 is further en- 
hanced. 

SUMMARY OF THE INVENTION 

55 [0014] In view of the foregoing, an object of the 
present invention is to provide a wire coloring method 
and a wire coloring apparatus, wherein an electric wire 
in various colors can be easily manufactured, while re- 
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ducing the cost of the electric wire. 
[001 5] In order to achieve the above object, as a first 
aspect of the present invention, a wire coloring method 
comprises the steps of: mixing colorants having respec- 
tive colors different from each other; and coloring an out- 
er surface of a non-colored electric wire, wherein a color 
for the outer surface of the electric wire Is changed by 
changing a mixing ratio of the colorants. 
[001 6] As a second aspect of the present invention, a 
wire coloring method comprises the steps of: mixing a 
first colorant of blue, a second colorant of red, a third 
colorant of yellow, and a fourth colorant of black; and 
coloring an outer surface of a non-colored electric wire, 
wherein a color for the outer surface of the electric wire 
is changed by changing a mixing ratio of the first to fourth 
colorants. 

[0017] As a thirst aspect of the present invention, a 
wire coloring apparatus comprises: a coloring portion to 
color an outer surface of an electric wire; receiving por- 
tions to receive respective colorants having respective 
colors different from each other and to supply the color- 
ants to the coloring portion; a plurality of increasing-and- 
decreasing means to increase and decrease the re- 
spective colorants supplied from the respective receiv- 
ing portions to the coloring portion; and a controlling 
means to control the plurality of increasing-and-de- 
creasing means so as to increase and decrease the re- 
spective colorants supplied to the coloring portion, 
wherein the coloring portion mixes the colorants and 
colors the outer surface of the non-colored electric wire, 
and the controlling means changes a color for the outer 
surface of the electric wire by changing a mixing ratio of 
the colorants. 

[0018] As a fourth aspect of the present invention, a 
wire coloring apparatus comprises: a coloring portion to 
color an outer surface of an electric wire; a first receiving 
portion to receive a first colorant of blue and to supply 
the first colorant to the coloring portion; a second receiv- 
ing portion to receive a second colorant of red and to 
supply the second colorant to the coloring portion; a third 
receiving portion to receive a third colorant of yellow and 
to supply the third colorant to the coloring portion; a 
fourth receiving portion to receive a fourth colorant of 
black and to supply the fourth colorant to the coloring 
portion; a first increasing-and-decreasing means to in- 
crease and decrease a first colorant supplied from the 
first receiving portion to the coloring portion; a second 
increasing-and-decreasing means to increase and de- 
crease a second colorant supplied from the second re- 
ceiving portion to the coloring portion; a third increasing- 
and-decreasing means to increase and decrease a third 
colorant supplied from the third receiving portion to the 
coloring portion; a fourth increasing-and-decreasing 
means to increase and decrease a fourth colorant sup- 
plied from the fourth receiving portion to the coloring por- 
tion; and a controlling means to control the first to fourth 
increasing-and-decreasing means so as to increase 
and decrease the respective colorants supplied to the 
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coloring portion, wherein the coloring portion mixes the 
first to fourth colorants and colors the outer surface of 
the non-colored electric wire, and the controlling means 
changes a color for the outer surface of the electric wire 

5 by changing a mixing ratio of the first to fourth colorants. 
[0019] As afifth aspect of the present invention, awire 
coloring method comprises the step of: coloring an outer 
surface of a non-colored electric wire by dyeing the outer 
surface of the electric wire in turn with coloring liquids 

io having respective colors different from each other, 
wherein a color for the outer surface of the electric wire 
is changed by increasing and decreasing each of the 
coloring liquids. 

[0020] As a sixth aspect of the present invention, a 
15 wire coloring method comprises the step of: coloring an 
outer surface of a non-colored electric wire by dyeing 
the outer surface of the electric wire with a first coloring 
liquid of blue, a second coloring liquid of red, a third 
coloring liquid of yellow, and a fourth coloring liquid of 
20 black, wherein a color forthe outer surface of the electric 
wire is changed by increasing and decreasing each of 
the first to fourth coloring liquids. 

[0021] As a seventh aspect of the present invention, 
a wire coloring apparatus comprises: coloring portions 

25 to dye an outer surface of an electric wire with respective 
coloring liquids having respective colors different from 
each other; a plurality of increasing-and-decreasing 
means to increase and decrease the respective coloring 
liquids, to dye the outer surface of the electric wire, to 

30 the respective coloring portions; and a controlling 
means to control the plurality of increasing-and-de- 
creasing means so as to increase and decrease the re- 
spective coloring liquids to the respective coloring por- 
tions, wherein an outer surface of a non-colored electric 

35 wire is colored by dyeing the outer surface of the electric 
wire in turn with the coloring liquids having respective 
colors different from each other, and a color for the outer 
surface of the electric wire is changed by increasing and 
decreasing each of the coloring liquids by the controlling 

^o means. 

[0022] As an eighth aspect of the present invention, 
a wire coloring apparatus comprises: a first coloring por- 
tion to dye an outer surface of an electric wire with a first 
coloring liquid of blue; a second coloring portion to dye 

45 the outer surface of the electric wire with a second color- 
ing liquid of red; a third coloring portion to dye the outer 
surface of the electric wire with a third coloring liquid of 
yellow; a fourth coloring portion to dye the outer surface 
of the electric wire with a fourth coloring liquid of black; 

50 a first increasing-and-decreasing means to increase 
and decrease the first coloring liquid, to dye the outer 
surface of the electric wire, to the first coloring portion; 
a second increasing-and-decreasing means to increase 
and decrease the second coloring liquid, to dye the outer 

55 surface of the electric wire, to the second coloring por- 
tion; a third increasing-and-decreasing means to in- 
crease and decrease the third coloring liquid, to dye the 
outer surface of the electric wire, to the third coloring 
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portion; a fourth increasing-and-decreasing means to 
increase and decrease the fourth coloring liquid, to dye 
the outer surface of the electric wire, to the fourth color- 
ing portion; and a controlling means to control the first 
to fourth increasing-and-decreasing means so as to in- 5 
crease and decrease the respective coloring liquids to 
the first to fourth coloring portions, wherein an outer sur- 
face of a non-colored electric wire is colored by dyeing 
the outer surface of the electric wire with the first to 
fourth coloring liquids, and a color for the outer surface 10 
of the electric wire is changed by increasing and de- 
creasing each of the first to fourth coloring liquids by the 
controlling means. 

[0023] As a ninth aspect of the present invention, 
based on the eighth aspect, the electric wire is moved *5 
in its longitudinal direction, the first to fourth coloring por- 
tions are arranged in the moving direction of the electric 
wire, and the coloring portions color the outer surface of 
the electric wire being moving in turn. 

[0024] Here ; the non-colored electric wire has the 20 
covering portion of synthetic resin in which colorant is 
not put. That is, the covering portion of the non-colored 
electric wire has a color of synthetic resin itself. 
[0025] In this specification, "to color the electric wire" 
means to color the outer surface of the covering portion 25 
of the electric wire with a coloring liquid or a paint. In the . 
coloring liquid, the dye is dissolved or dispersed in the 
solvent. In the paint, the pigment is dispersed in the dis- 
persion liquid. Therefore, when the outer surface of the 
covering portion is colored by the coloring liquid, the dye 30 
soaks into in the covering portion, and when the outer 
surface of the covering portion is colored by the paint, 
the pigment adheres to the outer surface without soak- 
ing into the covering portion. That is, "to color the outer 
surface of the electric wire" in the present specification 35 
means to dye the outer surface of the covering portion 
of the electric wire with the dye and also to paint the 
pigment on the outer surface of the covering portion of 
the electric wire. And also, "to color the outer surface of 
the electric wire" in this specification includes to color or <*o 
dye a colorant-containing ultraviolet curing resin or the 
like. 

[0026] The solvent and the dispersion liquid should 
have an affinity for synthetic resin forming the covering 
portion of the electric wire so that the dye securely soaks *s 
into the covering portion of the electric wire and the pig- 
ment securely adheres to the outer surface of the cov- 
ering portion of the electric wire. Here, the colorant in 
this specification means the coloring liquid and the paint. 
[0027] According to the above-described structures of so 
the present invention, the following advantages are pro- 
vided. 



(1 ) The colorants having respective colors different 
from each other are mixed, and the color for the out- 
er surface of the electric wire is changed by chang- 
ing the mixing ratio of the colorants. Therefore, the 
outer surface of the electric wire can be colored in 



55 



every color only by preparing a small number of col- 
orants. Therefore, the facilities cost for coloring the 
electric wire can be reduced. The color for the outer 
surface of the electric wire can be easily changed 
only by changing the mixing ratio of the colorants. 
Therefore, the manufacturing efficiency of the elec- 
tric wire can be improved. 

Further, because the outer surface of the elec- 
tric wire can be colored in every color only by pre- 
paring a small number of colorants, the trouble to 
order and stock-control the colorants can be re- 
duced, and the cost to convey and store the color- 
ants can be reduced. Therefore, the outer surface 
of the electric wire can be variously colored easily, 
and the cost of the electric wire can be reduced. 

(2) The first colorant of blue, the second colorant of 
red, the third colorant of yellow, and the fourth col- 
orant of black are mixed, and the color for the outer 
surface of the electric wire is changed by changing 
the mixing ratio of the colorants. Therefore, the out- 
er surface of the electric wire can be colored in eve- 
ry color only by preparing the four colorants. There- 
fore, the facilities cost for coloring the electric wire 
can be reduced. 

The color for the outer surface of the electric 
wire can be easily changed only by changing the 
mixing ratio of the four colorants. Therefore, the 
manufacturing efficiency of the electric wire can be 
improved. 

Further, because the outer surface of the elec- 
tric wire can be colored in every color only by pre- 
paring the four colorants, the trouble to order and 
stock-control the colorants can be reduced, and the 
cost to convey and store the colorants can be re- 
duced. Therefore, the outer surface of the electric 
wire can be variously colored easily, and the cost of 
the electric wire can be reduced. 

(3) The colorants having respective colors different 
from each other are mixed, and the color for the out- 
er surface of the electric wire is changed by chang- 
ing the mixing ratio of the colorants by the control- 
ling means. Therefore, the outer surface of the elec- 
tric wire can be colored in every color only by pre- 
paring a small number of colorants. Therefore, the 
facilities cost for coloring the electric wire can be 
reduced. The color for the outer surface of the elec- 
tric wire can be easily changed only by changing 
the mixing ratio of the colorants. Therefore, the 
manufacturing efficiency of the electric wire can be 
improved. 

Further, because the outer surface of the elec- 
tric wire can be colored in every color only by pre- 
paring a small number of colorants, the trouble to 
order and stock-control the colorants can be re- 
duced, and the cost to convey and store the color- 
ants can be reduced. Therefore, the outer surface 
of the electric wire can be variously colored easily, 
and the cost of the electric wire can be reduced. 
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(4) The first colorant of blue, the second colorant of 
red, the third colorant of yellow, and the fourth col- 
orant of black are mixed , and the color for the outer 
surface of the electric wire is changed by changing 
the mixing ratio of the colorants by the controlling 5 
means Therefore, the outer surface of the electric 
wire can be colored in every color only by preparing 
the four colorants. Therefore, the facilities cost for 
coloring the electric wire can be reduced. 

The color for the outer surface of the electric 10 
wire can be easily changed only by changing the 
mixing ratio of the four colorants. Therefore, the 
manufacturing efficiency of the electric wire can be 
improved. 

Further, because the outer surface of the elec- is 
trie wire can be colored in every color only by pre- 
paring the four colorants, the trouble to order and 
stock-control the colorants can be reduced, and the 
cost to convey and store the colorants can be re- 
duced. Therefore, the outer surface of the electric 20 
wire can be variously colored easily, and the cost of 
the electric wire can be reduced. 

(5) The outer surface of the electric wire is dyed in 
turn with the coloring liquids having respective 
colors different from each other. The color for the 25 
outer surface of the electric wire is changed by 
changing the amount of each of the coloring liquids. 
Therefore, the outer surface of the electric wire can 

be colored in every color only by preparing a small 
number of coloring liquids. Therefore, the facilities 30 
cost for coloring the electric wire can be reduced. 
Because the color for the outer surface of the elec- 
tric wire can be easily changed only by changing 
the amount of each of the coloring liquids, the man- 
ufacturing efficiency of the electric wire can be im- 35 
proved. 

Further, because the outer surface of the elec- 
tric wire can be colored in every color only by pre- 
paring a small number of coloring liquids, the trou- 
ble to order and stock-control the coloring liquids 40 
can be reduced . and the cost to convey and store 
the coloring liquids can be reduced. Therefore, the 
outer surface of the electric wire can be variously 
colored easily, and the cost of the electric wire can 
be reduced. 

The outer surface of the electric wire is dyed 
(colored) in turn with the coloring liquids. That is, it 
is not necessary to dye (color) the electric wire in 
the specified color at a time. Therefore, the electric 
wire can be dyed (colored) in the specified color by so 
dying it with the coloring liquids one by one with a 
time interval of, for example, several hours or sev- 
eral days. Therefore, limitation of the process for 
coloring the electric wire can be relaxed, thereby in- 
creasing the degree of freedom of the coloring proc- 55 
ess. 

(6) The outer surface of the electric wire is dyed in 
turn with the first coloring liquid of blue, the second 



coloring liquid of red, the third coloring liquid of yel- 
low, and the fourth coloring liquid of black. The color 
for the outer surface of the electric wire is changed 
by changing the amount of each of the coloring liq- 
uids. Therefore, the outer surface of the electric wire 
can be colored in every color only by preparing the 
four coloring liquids. Therefore, the facilities cost for 
coloring the electric wire can be reduced. 

The color for the outer surface of the electric 
wire can be easily changed only by changing the 
amount of each of the four coloring liquids. There- 
fore, the manufacturing efficiency of the electric 
wire can be improved. 

Further, because the outer surface of the elec- 
tric wire can be colored in every color only by pre- 
paring the four coloring liquids, the trouble to order 
and stock-control the coloring liquids can be re- 
duced, and the cost to convey and store the coloring 
liquids can be reduced. Therefore, the outer surface 
of the electric wire can be variously colored easily, 
and the cost of the electric wire can be reduced. 

The outer surface of the electric wire is dyed 
(colored) in turn with the four coloring liquids. That 
is, it is not necessary to dye (color) the electric wire 
in the specified color at a time. Therefore, the elec- 
tric wire can be dyed (colored) in the specified color 
by dying it with the coloring liquids one by one with 
a time interval of, for example, several hours or sev- 
eral days. Therefore, limitation of the process for 
coloring the electric wire can be relaxed, thereby in- 
creasing the degree of freedom of the coloring proc- 
ess. 

(7) The outer surface of the electric wire is dyed in 
turn with the coloring liquids having respective 
colors different from each other. The color for. the 
outer surface of the electric wire is changed by 
changing the amount of each of the coloring liquids 
by the controlling means. Therefore, the outer sur- 
face of the electric wire can be colored in every color . 
only by preparing a small number of coloring liquids. 
Therefore, the facilities cost for coloring the electric 
wire can be reduced. Because the color for the outer 
surface of the electric wire can be easily changed 
only by changing the amount of each of the coloring 
liquids, the manufacturing efficiency of the electric 
wire can be improved. 

Further, because the outer surface of the elec- 
tric wire can be colored in every color only by pre- 
paring a small number of coloring liquids, the trou- 
ble to order and stock-control the coloring liquids 
can be reduced, and the cost to convey and store 
the coloring liquids can be reduced. Therefore, the 
outer surface of the electric wire can be variously 
colored easily, and the cost of the electric wire can 
be reduced. 

The outer surface of the electric wire is dyed 
(colored) in turn with the coloring liquids. That is, it 
is not necessary to dye (color) the electric wire in 
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the specified color at a time. Therefore, the electric 
wire can be dyed (colored) in the specified color by 
dying it with the coloring liquids one by one with a 
time interval of, for example, several hours or sev- 
eral days. Therefore, limitation of the process for 
coloring the electric wire can be relaxed, thereby in- 
creasing the degree of freedom of the coloring proc- 
ess. 

(B) The outersurface of the electric wire is dyed with 
the first coloring liquid of blue, the second coloring 
liquid of red, the third coloring liquid of yellow, and 
the fourth coloring liquid of black. The color for the 
outer surface of the electric wire is changed by 
changing the amount of each of the coloring liquids 
by the controlling means. Therefore, the outersur- 
face of th e electric wire can be colored in every color 
only by preparing the four coloring liquids. There- 
fore, the facilities cost for coloring the electric wire 
can be reduced. 

The color for the outer surface of the electric 
wire can be easily changed only by changing the 
amount of each of the four coloring liquids. There- 
fore, the manufacturing efficiency of the electric 
wire can be improved. 

Further, because the outer surface of the elec- 
tric wire can be colored in every color only by pre- 
paring the four coloring liquids, the trouble to order 
and stock-control the coloring liquids can be re- 
duced, and the costto convey and store the coloring 
liquids can be reduced. Therefore, the outersurface 
of the electric wire can be variously colored easily, 
and the cost of the electric wire can be reduced. 

The outer surface of the electric wire is dyed 
(colored) in turn with the four coloring liquids. That 
is, it is not necessary to dye (color) the electric wire 
in the specified color at a time. Therefore, the elec- 
tric wire can be dyed (colored) in the specified color 
by dying it with the coloring liquids one by one with 
a'time interval of, for example, several hours or sev- 
eral days. Therefore, limitation of the process for 
coloring the electric wire can be relaxed, thereby in- 
creasing the degree of freedom of the coloring proc- 
ess. 

(9) The first to fourth coloring portions are lined up 
along the moving direction of the electric wire. 
Therefore, the outer surface of the electric wire can 
be securely dyed successively with the first coloring 
liquid of blue, the second coloring liquid of red, the 
third coloring liquid of yellow, and the fourth coloring 
liquid of black. The outer surface of the electric wire 
can be securely colored in every color. 

[0028] The above and other objects and features of 
the present invention will become more apparent from 
the following description taken in conjunction with the 
accompanying drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0029] 

5 FIG.1 is an explanatory illustration showing the first 

embodiment of the inventive wire coloring appara- 
tus. 

FIG. 2 is a perspective view of an electric wire whose 
outer surface has been colored by the wire coloring 
10 apparatus shown in FIG.1 . 

FIG.3A is a perspective view of a non-colored elec- 
tric wire which is not colored by the wire coloring 
apparatus of FIG.1. 

FIG.3B is a perspective view of an electric wire 
'5 which has been colored by the wire coloring appa- 
ratus of FIG.1 . 

FIG.4 is an explanatory illustration showing the sec- 
ond embodiment of the inventive wire coloring ap- 
paratus. 

20 FIG. 5 is an explanatory illustration showing the 
structure of a prior art wire manufacturing appara- 
tus. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

25 ( S ) 

[0030] A first embodiment of the invention wire color- 
ing apparatus will now be described in further detail with 
reference to FIG.1 - FIG. 3. The wire coloring apparatus 
30 1 (FIG.1) is an apparatus to color an electric wire 3 
shown in FIG. 2. 

[0031] The electric wires 3 form a wiring harness to 
be arranged on a motor vehicle. The electric wire 3 has 
a conductive core wire 4 and an insulative covering por- 
35 tion 5 as shown in FIG.2. The core wire 4 is formed by 
stranding or twisting conductors. The conductors form- 
ing the core wire 4 are made of conductive metal. Oth- 
erwise, the core wire 4 can be a single conductor. 
[0032] The covering portion 5 is made of synthetic 
resin such as poiyvinylchloride (PVC) for example. The 
covering portion 5 covers the core wire 4. An outer sur- 
face 5a of the covering portion 5 of the electric wire 3 is 
colored in a specified color Q. 

[0033] The electric wire 3 are bundled and connectors 
are attached to end portions thereof thereby to form the 
wiring harness. The connectors are connected with mat- 
ing connectors of various electronic equipment of a mo- 
tor vehicle for transmitting signals or electric powers. 
[0034] The wire coloring apparatus 1 colors the outer 
surface 5a of the non-colored electric wire 3 in a color 
Q which is different from a color P (FIG.3A) of synthetic 
resin forming the covering portion 5. In this specification, 
"non-colored" means a state of synthetic resin to which 
the colorant is not mixed. The non-colored covering por- 
tion of the electric wire 3 has the color P of synthetic 
resin itself. 

[0035] In this specification, "to color the electric wire" 
means to color the outer surface 5a of the covering por- 
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tion 5 of the electric wire 3 with a coloring liquid or a 
paint. In the coloring liquid, the dye is dissolved or dis- 
persed in the solvent. In the paint, the pigment is dis- 
persed in the dispersion liquid. 

[0036] Therefore, when the outer surface 5a of the 
covering portion 5 is colored by the coloring liquid, the 
dye soaks into in the covering portion 5, and when the 
outer surface 5a of the covering portion 5 is colored by 
the paint, the pigment adheres to the outer surface 5a 
without soaking into the covering portion 5. That is, "to 
color the outer surface of the electric wire" in the present 
specification means to dye the outer surface of the cov- 
ering portion of the electric wire with the dye and also to 
paint the pigment on the outer surface of the covering 
portion of the electric wire. And also, "to color the outer 
surface of the electric wire" in this specification includes 
to color or dye a colorant-containing ultraviolet curing 
resjn or the like. To color the covering portion 5 of the 
electric wire 3 includes to paint the covering portion 5 of 
the electric wire 3 and also to dye the covering portion 
5 of the electric wire 3. 

[0037] The solvent and the dispersion liquid should 
have an affinity for synthetic resin forming the covering 
portion of the electric wire so that the dye securely soaks 
into the covering portion of the electric wire and the pig- 
ment securely adheres to the outer surface of the cov- 
ering portion of the electric wire. Here, the colorant 
means, or includes, the coloring liquid and the paint. 
[0038] The wire coloring apparatus 1 has a coloring 
portion 10 to color the outer surface 5a of the electric 
wire 3. a colorant-supplying portion 1 1 to supply the first 
to fourth colorants B,R,Y,BL (described later), and a 
control unit 1 2 as a controlling means, as shown in FIG. 
1. 

[0039] The coloring portion 1 0 has a coloring portion 
body 21 , a pair of rollers 22, a mixing tank 23, sprayers 
24 and driers 25. The pair of rollers 22 are arranged with 
an interval with each other so that the electric wire 3 can 
be moved therebetween in a longitudinal direction of the 
electric wire 3. The left side roller 22(22a) in FIG.1 is 
positioned upstream of a moving direction of the electric 
wire 3. The right side roller 22(22b) in FIG.1 is positioned 
downstream of the moving direction of the electric wire 
3. 

[0040] The mixing tank 23 is formed in a box-shape 
and attached to the above coloring portion body 21 . The 
first to fourth colorants B.R.Y.BL are supplied to the mix- 
ing tank 23 from the colorant-supplying portion 11 . The 
mixing tank 23 receives the first to fourth colorants B,R, 
Y,BL and mixes them. The mixing tank 23 supplies the 
mixed colorant to the sprayer 24. 
[0041] In the illustrated embodiment, a pair of 
sprayers 24 are provided. The sprayer 24 sprays the 
mixed colorant on the electric wire 3 traveling between 
rollers 22a, 22b. The sprayers 24 color the outer surface 
5a of the electric wire 3 with the paint or with the coloring 
liquid over the whole periphery of the electric wire 3. 
That is, the sprayers 24 color the outer surface 5a of the 



electric wire 3 with the colorant. The sprayers 24 color 
the outer surface 5a in the color Q, which is different 
from the color P of synthetic resin, over the whole pe- 
riphery of the electric wire 3. 

5 [0042] The driers 25 are arranged downstream of the 
sprayers 24 in the moving direction of the electric wire 
3. The drier 25 dries the paint or the coloring liquid 
sprayed on the outer surface 5a of the electric wire 3 by 
the sprayer 24. 

w [0043] The colorant-supplying portion 1 1 has a first re- 
ceiving tank 1 3 as a first receiving portion, a second re- 
ceiving tank 14 as a second receiving portion ; a third 
receiving tank 15 as a third receiving portion, a fourth 
receiving tank 16 as a fourth receiving portion, a first to 

is fourth opening-and-closing valves 17,18,19,20, a first 
adjusting valve 26 as a first increasing-and-decreasing 
means, a second adjusting valve 27 as a second in- 
creasing-and-decreasing means, athird adjusting valve 
28 as a third increasing-and-decreasing means, and a 

20 fourth adjusting valve 29 as a fourth increasing-and-de- 
creasing means. 

[0044] The first receiving tank 13 is formed in a box- 
shape and receives the first colorant B of blue. The first 
colorant B is the above-described coloring liquid or the 

25 paint. That is, the first colorant B is made up of the sol- 
vent B2 and the blue dye B1 dissolved therein , or of the 
dispersion liquid B2 and the blue pigment B1 dispersed 
therein. Here, the dye and the pigment are shown at the 
same reference B1 , and the solvent and the dispersion 

30 liquid are shown at the same reference B2. 

[0045] The second receiving tank 14 is formed in a 
box-shape and receives the second colorant R of red. 
The second colorant R is the above-described coloring 
liquid or the paint. That is, the second colorant R is made 

35 up of the solvent R2 and the red dye R1 dissolved there- 
in, or of the dispersion liquid R2 and the red pigment R1 
dispersed therein. Here, the dye and the pigment are 
shown at the same reference R1 , and the solvent and 
the dispersion liquid are shown at the same reference 

40 R2. 

[0046] The third receiving tank 1 5 is formed in a box- 
shape and receives the third colorant Y of yellow. The 
third colorant Y is the above-described coloring liquid or 
the paint. That is, the third colorant Y is made up of the 

^5 solvent Y2 and the yellow dye Y1 dissolved therein, or 
of the dispersion liquid Y2 and the yellow pigment Y1 
dispersed therein. Here, the dye and the pigment are 
shown at the same reference Y1 , and the solvent and 
the dispersion liquid are shown at the same reference 

so Y2. 

[0047] The fourth receiving tank 1 6 is formed in a box- 
shape and receives the fourth colorant BL of black. The 
fourth colorant BL is the above-described coloring liquid 
or the paint. That is, the fourth colorant BL is made up 
55 of the solvent BL2 and the black dye BL1 dissolved 
therein, or of the dispersion liquid BL2 and the black pig- 
ment BL1 dispersed therein. Here, the dye and the pig- 
ment are shown at the same reference BL1 , and the sol- 
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vent and the dispersion liquid are shown at the same 
reference BL2. 

[0048] The first colorant B of blue in the present spec- 
ification means that the hue is blue, regardless of the 
lightness or the chroma (brightness). That is, the first 
colorant B of blue in the present specification means that 
the hue is blue, regardless of light blue or dark blue, or 
bright blue or dim blue. 

[0049] The second colorant R of red in the present 
specification means that the hue is red, regardless of 
the lightness or the chroma (brightness). That is, the 
second colorant R of red in the present specification 
means thatthe hue is red, regardless of light red or dark 
red, or bright red or dim red. 

[0050] The third colorant Y of yellow in the present 
specification means that the hue is yellow, regardless of 
the lightness or the chroma (brightness). That is, the 
third colorant Y of yellow in the present specification 
means that the hue is yellow, regardless of light yellow 
or dark yellow, or bright yellow or dim yellow. 
[0051] The fourth colorant BL of black in the present 
specification means that the hue is black, regardless of 
the lightness. That is, the fourth colorant BL of black in 
the present specification means that the hue is black, 
regardless of light black or dark black. 
[0052] Here : the above hue means the tinge or the 
tint. The lightness is the degree of luminosity. The chro- 
ma is the degree of brightness. 

[0053] A piping 30 is connected to the first to fourth 
receiving tanks 13,14,15,16. The piping 30 is also con- 
nected to the mixing tank 23. The piping 30 leads the 
first to fourth colorants B.R.YBL in the respective first 
to fourth receiving tanks 13,14,15,1 6 to the mixing tank 
23. Further, a non-shown solvent source is connected 
to the piping 30. This solvent source is connected to the 
mixing tank 23 th rough the piping 30. The solvent source 
supplies a solvent, which can remove the colorants B, 
R,Y,BL of the mixing tank 23, to the mixing tank 23. 
[0054] The first to fourth opening-and-closing valves 
1 7,1 8,1 9,20 are attached to the piping 30. When the first 
opening-and-closing valve 1 7 is open, the first colorant 
B in the first receiving tank 13 is supplied to the mixing 
tank 23. When the first opening-and-closing valve 17 is 
closed, the supply of the first colorant B in the first re- 
ceiving tank 13 to the mixing tank 23 stops. When the 
second opening-and-closing valve 18 is open, the sec- 
ond colorant R in the second receiving tank 14 is sup- 
plied to the mixing tank 23. When the second opening- 
and-closing valve 1 8 is closed, the supply of the second 
colorant R in the second receiving tank 1 4 to the mixing 
tank 23 stops. 

[0055] When the third opening-and-closing valve 19 
is open, the third colorant Y in the third receiving tank 
15 is supplied to the mixing tank 23. When the third 
opening-and-closing valve 19 is closed, the supply of 
the third colorant Y in the third receiving tank 23 to the 
mixing tank 23 stops. When the fourth opening-and- 
closing valve 20 is open, the fourth colorant BL in the 
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fourth receiving tank 16 is supplied to the mixing tank 
23. When the fourth opening-and-closing valve 20 is 
closed, the supply of the fourth colorant BL in the fourth 
receiving tank 1 6 to the mixing tank 23 stops. 

5 [0056] The first to fourth adjusting valves 26,27,28,29 
are attached to the piping 30. The first adjusting valve 
26 increases and decreases a flow rate of the first col- 
orant Bfrom the first receiving tank 1 3 to the mixing tank 
23 by changing its opening ratio. Of course, the flow rate 

10 (i.e. the supply rate) increases when the opening ratio 
is large, and the flow rate decreases when the opening 
ratio is small. The second adjusting valve 27 increases 
and decreases a flow rate of the second colorant R from 
the second receiving tank 14 to the mixing tank 23 by 

*s changing its opening ratio. Of course, the flow rate (i.e. 
the supply rate) increases when the opening ratio is 
large, and the flow rate decreases when the opening ra- 
tio is small. 

[0057] The third adjusting valve 28 increases and de- 

20 creases a flow rate of the third colorant Y from the third 
receiving tank 15 to the mixing tank 23 by changing its 
opening ratio. Of course, the flow rate (i.e. the supply 
rate) increases when the opening ratio is large, and the 
flow rate decreases when the opening ratio is small. The 

25 fourth adjusting valve 29 increases and decreases a 
flow rate of the fourth colorant BL from the fourth receiv- 
ing tank 1 6 to the mixing tank 23 by changing its opening 
ratio. Of course, the flow rate (i.e. the supply rate) in- 
creases when the opening ratio is large, and the flow 

30 rate decreases when the opening ratio is small. 

[0058] The control unit 12 is a computer having well- 
known RAM, ROM, and CPU. Thecontrol unit 12 is con- 
nected with the first to fourth opening-and-closing 
valves 17,18,19,20 and the first to fourth adjusting 

35 valves 26,27 ; 28,29. The control unit 12 controls the 
opening ratios of the first to fourth adjusting valves 
26,27,28,29 in order to increase and decrease the re- 
spective colorants B,R,Y,BLsuppliedtothe coloring por- 
tion 1 0. The control unit 1 2 controls the whole wire color- 

*o ing apparatus 1 by controlling the first to fourth opening- 
and-closing valves 17,18,1 9,20 and thef irst to fourth ad- 
justing valves 26,27,28,29. 

[0059] The control unit 12 has data of the mixing ratio 
of the colorants B,R,Y,BL for each color for the electric 
45 wire 3. And also, the control unit 1 2 has data of the open- 
ing ratio of the adjusting valves 26,27,28,29 for each 
color for the electric wire 3. 

[0060] A non-shown input unit and the like are con- 
nected to the control unit 12. The operation condition of 

50 the wire coloring apparatus 1 can be set by the input 
unit. For example, the length and a specified color of the 
electric wire 3 are set by the input unit. Further, when 
the electric wire 3 is colored in a new color, the opening 
ratios of the respective adjusting valves 26,27,28,29 are 

55 given to the control unit 12 from the input unit. 

[0061] When the electric wire 3 is colored by using the 
wire coloring apparatus 1 , the operation condition (e.g. 
the length and a specified color of the electric wire 3) is 
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firstly set by the input unit. The electric wire 3 is set on 
the roller 22a. The wire coloring apparatus 1 is started. 
The rollers 22a,22b rotate, and the electric wire 3 is 
moved toward the roller 22b from the roller 22a side. 
[0062] The control unit opens the first to fourth open- 
ing-and-closing valves 17,18,19,20 on demand and 
controls the opening ratio of the first to fourth adjusting 
valves 26,27,28,29 according to the specified color of 
the outer surface 5a of the electric wire 3. The first to 
fourth colorants B,R,Y,BL are mixed in the mixing tank 
23, and the mixed colorant is supplied to the sprayer 24. 
The coloring portion 1 0 of the wire coloring apparatus 1 
colors the outer surface 5a (non-colored, i.e. in a color 
P as shown in FIG.3A) of the electric wire 3 in the spec- 
ified color Q over the whole periphery as shown with the 
hatching in FIGS. 1 and 3B. 

[0063] When the electric wire 3 has been moved by a 
specified distance, which can be calculated from the 
number of rotation of the rollers 22a, 22b for example, 
the spray of the mixed colorant from the sprayers is 
stopped. When the color for the electric wire 3 is 
changed, a solvent is firstly supplied to the mixing tank 
23 from the solvent source, and the solvent is blown 
from the sprayers 24 so that the colorants B,R,Y : BL are 
removed from the mixing tank 23 and the sprayers 24. 
Subsequently, the control unit 12 changes the opening 
ratios of the adjusting valves 26,27,28,29 in order to 
change the mixing ratio of the colorants B,R,Y,BL to 
change the color forthe outer surface 5a of the electric 
wire 3. 

[0064] According to the present embodiment, the first 
colorant B of blue, the second colorant R of red, the third 
colorant Y of yellow, and the fourth colorant BL of black 
are mixed in the mixing tank 23. Further, the control unit 
12 changes the opening ratios of the adjusting valves 
26,27,28,29 in order to change the mixing ratio of the 
colorants B,R,Y,BL. Like this, the color for the outer sur- 
face 5a of the electric wire 3 is changed. As above, the 
outer surface 5a of the electric wire 3 can be colored in 
every color only by preparing the four colorants B,R,Y, 
BL. Therefore, the facilities cost for coloring the electric 
wire 3 can be reduced. 

[0065] The color forthe outer surface 5a of the electric 
wire 3 can be easily changed only by changing the mix- 
ing ratio of the four colorants B,R,Y,BL. Therefore, the 
manufacturing efficiency of the electric wire 3 can be im- 
proved. 

[0066] Further, because the outer surface 5a of the 
electric wire 3 can be colored in every color only by pre- 
paring the four colorants B,R,Y,BL, the trouble to order 
and stock-control the colorants B,R,Y,BL can be re- 
duced, and the cost to convey and store the colorants 
B,R,Y,BL can be reduced. Therefore, the outer surface 
5a of the electric wire 3 can be variously colored easily, 
and the cost of the electric wire 3 can be reduced. 
[0067] In the above first embodiment, the first colorant 
B of blue, the second colorant R of red, the third colorant 
Y of yellow, and the fourth colorant BL of black are used. 
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However, in the present invention, a plurality of color- 
ants having respective colors different from each other 
can be used, not limited to blue, red, yellow, and black. 
[0068] In this case, the colorants are received in the 
5 respective receiving tanks, and the flow rates of the col- 
orants to the mixing tank 23 are adjusted by the increas- 
ing-and-decreasing means such as adjusting valves. 
The mixing ratio of the colorants is suitably changed in 
order to change the color for the outer surface 5a of the 

10 electric wire 3. 

[0069] According to the above-described first embod- 
iment, a wire coloring method and a wire coloring appa- 
ratus are obtained as follows. A wire coloring method, 
comprising the steps of: mixing colorants having respec- 
ts tive colors different from each other; and coloring an out- 
er surface of a non-colored electric wire, wherein a color 
for the outer surface of the electric wire is changed by 
changing a mixing ratio of the colorants. A wire coloring 
apparatus, comprising: a coloring portion to color an out- 

20 er surface of an electric wire; receiving portions to re- 
ceive respective colorants having respective colors dif- 
ferent from each other and to supply the colorants to the 
coloring portion; a plurality of increasing-and-decreas- 
ing means to increase and decrease the respective co!- 

25 orants supplied from the respective receiving portions 
to the coloring portion; and a controlling means to con- 
trol the plurality of increasing-and-decreasing means so 
as to increase and decrease the respective colorants 
supplied to the coloring portion, wherein the coloring 

30 portion mixes the colorants and colors the outer surface 
of the non-colored electric wire, and the controlling 
means changes a color for the outer surface of the elec- 
tric wire by changing a mixing ratio of the colorants. 
[0070] Next, a second embodiment of an inventive 

35 wire coloring apparatus 31 will be described with refer- 
ence to FIG. 4. The wire coloring apparatus 31 is an ap- 
paratus which colors an outer surface 5a of an electric 
wire 3 in a specified color Q in a manner similar to the 
wire coloring apparatus 1 of the first embodiment. 

^0 [0071] The wire coloring apparatus 31 has a pair of 
rollers 32, a first coloring unit 33 as a first coloring por- 
tion, a second coloring unit 34 as a second coloring por- 
tion, a third coloring unit 35 as a third coloring portion, 
a fourth coloring unit 36 as a fourth coloring portion, and 

4 5 a control unit 50 as a controlling means, as shown in 
FIG.4. The pair of rollers 32 are arranged with an interval 
with each other so that the electric wire 3 can be moved 
therebetween in a longitudinal direction of the electric 
wire 3. The left side roller 32(32a) in FIG.4 is positioned 

so upstream of a moving direction of the electric wire 3. The 
right side roller 32(32b) in FIG.4 is positioned down- 
stream of the moving direction of the electric wire 3. 
[0072] The first coloring unit 33 has a coloring unit 37 
and a coloring liquid supply portion 38. The coloring unit 

55 37 has a unit body 37a, a receiver 37b, sprayers 37c 
and driers 37d. The unit body 37a is arranged between 
the rollers 32a, 32b. The unit body 37a is arranged near- 
er the roller 32a. 
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[0073] The receiver 37b is formed in a box-shape and 
attached to the unit body 37a. First coloring liquid Ba is 
supplied from the coloring liquid supply portion 38 to the 
receiver 37b through a piping 39. The receiver 37b re- 
ceives the first coloring liquid Ba once. The receiver37b 
supplies the first coloring liquid Ba to the sprayers 37c, 
[0074] In the illustrated embodiment, a pair of 
sprayers 37c are provided. The sprayers 37c are at- 
tached to the unit body 37a. The sprayer 37c sprays the 
first coloring liquid Ba on the electric wire 3 traveling be- 
tween rollers 32a : 32b. The sprayers 37c dye (color) the 
outer surface 5a of the electric wire 3 with the first color- 
ing liquid Ba over the whole periphery of the electric wire 
3. That is, the sprayers 37c color the outer surface 5a 
of the electric wire 3 with a colorant. The sprayers 37c 
color the outer surface 5a in a color, which is different 
from a color P of synthetic resin, over the whole periph- 
ery of the electric wire 3. 

[0075] The driers 37d are attached lo the unit body 
37a and arranged downstream of the sprayers 37c in a 
moving direction of the electric wire 3. The drier 37d 
dries the coloring liquid sprayed on the outer surface 5a 
of the electric wire 3 by the sprayer 37c. 
[0076] The coloring liquid supply portion 38 has a re- 
ceiving tank 38a, an opening-and-closing valve 38b, 
and a first adjusting valve 38c as a first increasing-and- 
decreasing means. The receiving tank 38a is formed in 
a box-shape and receives the first coloring liquid Ba of 
blue. In the first coloring liquid Ba, a blue dye Ba1 is 
dissolved or dispersed in a solvent Ba2. 
[0077] The first coloring liquid Ba of blue in the present 
specification means that the hue is blue, regardless of 
the lightness or the chroma (brightness). That is, the first 
coloring liquid Ba of blue in the present specification 
means that the hue is blue, regardless of light blue or 
dark blue, or bright blue or dim blue. Here, the above 
hue means the tinge or the tint. The lightness is the de- 
gree of luminosity. The chroma is the degree of bright- 
ness. 

[0078] The piping 39 is connected with the receiving 
tank 38a. The piping 39 is connected to the receiver37b 
of the first coloring unit 33. The piping 39 leads the first 
coloring liquid Ba in the receiving tank 38a to the receiv- 
er 37b. The opening-and-closing valve 38b is attached 
to the piping 39. When the opening-and-closing valve 
38b is open, the first coloring liquid Ba in the receiving 
tank 38a is supplied to the receiver 37b. When the open- 
ing-and-closing valve 38b is closed, the supply of the 
first coloring liquid Ba in the receiving tank 38a to the 
receiver 37b stops. 

[0079] The first adjusting valve 38c is attached to the 
piping 39. The first adjusting valve 38c increases and 
decreases a flow rate of the first coloring liquid Ba from 
the receiving tank 38a to the receiver 37b by changing 
its opening ratio. That is, the first adjusting valve 38c 
increases and decreases the flow rate of the first color- 
ing liquid Ba with which the first coloring unit 33 dyes 
the outer surface 5a of the electric wire 3. Of course, the 



flow rate (i.e. the supply rate) increases when the open- 
ing ratio is large, and the flow rate decreases when the 
opening ratio is small. As described, the first coloring 
unit 33 dyes the outer surface 5a of the electric wire 3 

5 with the first coloring liquid Ba. 

[0080] The second coloring unit 34 has a coloring unit 
40 and a coloring liquid supply portion 41 . The coloring 
unit 40 has a unit body 40a, a receiver 40b, sprayers 
40c and driers 40d. The unit body 40a is arranged be- 

to tween the rollers 32a, 32b. The unit body 40a is arranged 
next to the unit body 37a. 

[0081] The receiver 40b is formed in a box-shape and 
attached to the unit body 40a. Second coloring liquid Ra 
is supplied from the coloring liquid supply portion 41 to 
'5 the receiver 40b through a piping 42. The receiver 40b 
receives the second coloring liquid Ra once. The receiv- 
er 40b supplies the second coloring liquid Ra to the 
sprayers 40c. 

[0082] In the illustrated embodiment, a pair of 
20 sprayers 40c are provided. The sprayers 40c are at- 
tached to the unit body 40a. The sprayer 40c sprays the 
second coloring liquid Ra on the electric wire 3 traveling 
between rollers 32a,32b. The sprayers 40c dye (color) 
the outer surface 5a of the electric wire 3 with the second 
25 coloring liquid Ra over the whole periphery of the electric 
wire 3. That is, the sprayers 40c color the outer surface 
5a of the electric wire 3 with a colorant. The sprayers 
40c color the outer surface 5a in a color, which is differ- 
ent from a color P of synthetic resin, over the whole pe- 
so riphery of the electric wire 3. 

[0083] The driers 40d are attached to the unit body 
40a and arranged downstream of the sprayers 40c in 
the moving direction of the electric wire 3. The drier 40d 
dries the coloring liquid sprayed on the outer surface 5a 
35 of the electric wire 3 by the sprayer 40c. 

[0084] The coloring liquid supply portion 41 has a re- 
ceiving tank 41a, an opening-and-closing valve 41b, 
and a second adjusting valve 41c as a second increas- 
ing-and-decreasing means. The receiving tank 41a is 
formed in a box-shape and receives the second coloring 
liquid Ra of red. In the second coloring liquid Ra, a red 
dye Ra1 is dissolved or dispersed in a solvent Ra2. 
[0085] The second coloring liquid Ra of red in the 
present specification means that the hue is red, regard- 
45 less of the lightness or the chroma (brightness). That is, 
the second coloring liquid Ra of red in the present spec- 
ification means thai the hue is red, regardless of light 
red or dark red, or bright red or dim red. 
[0086] The piping 42 is connected with the receiving 
50 tank 41 a. The piping 42 is connected to the receiver 40b 
of the second coloring unit 34. The piping 42 leads the 
second coloring liquid Ra in the receiving tank 41a to 
the receiver 40b. The opening-and-closing valve 41 b is 
attached to the piping 42. When the opening-and-clos- 
55 ing valve 41b is open, the second coloring liquid Ra in 
the receiving tank 41a is supplied to the receiver 40b. 
When the opening-and-closing valve 41b is closed, the 
supply of the second coloring liquid Ra in the receiving 
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tank 41a to the receiver 40b stops. 
[0087] The second adjusting valve 41c is attached to 
the piping 42. The second adjusting valve 41c increases 
and decreases a flow rate of the second coloring liquid 
Ra from the receiving tank 41a to the receiver 40b by 
changing its opening ratio. That is, the second adjusting 
valve 41c increases and decreases the flow rate of the 
second coloring liquid Ra with which the second coloring 
unit 34 dyes the outer surface 5a of the electric wire 3. 
Of course, the flow rate (i.e. the supply rate) increases 
when the opening ratio is large, and the flow rate de- 
creases when the opening ratio is small. As described, 
the second coloring unit 34 dyes the outer surface 5a of 
the electric wire 3 with the second coloring liquid Ra. 
[0088] The third coloring unit 35 has a coloring unit 43 
and a coloring liquid supply portion 44. The coloring unit 
43 has a. unit body 43a, a receiver 43b, sprayers 43c 
and driers 43d. The unit body 43a is arranged between 
the rollers 32a, 32b. The unit body 43a is arranged next 
to the unit body 40a. 

[0089] The receiver 43b is formed in a box-shape and 
attached to the unit body 43a. Third coloring liquid Ya is 
supplied from the coloring liquid supply portion 44 to the 
receiver 43b through a piping 45. The receiver 43b re- 
ceives the third coloring liquid Ya once. The receiver 43b 
supplies the third coloring liquid Ya to the sprayers 43c. 
[0090] In the illustrated embodiment, a pair of 
sprayers 43c are provided. The sprayers 43c are at- 
tached to the unit body 43a. The sprayer 43c sprays the 
third coloring liquid Ya on the electric wire 3 traveling 
between rollers 32a f 32b. The sprayers 43c dye (color) 
the outer surface 5a of the electric wire 3 with the third 
coloring liquid Ya overthe whole periphery of the electric 
wire 3. That is, the sprayers 43c color the outer surface 
5a of the electric wire 3 with a colorant. The sprayers 
43c color the outer surface 5a in a color, which is differ- 
ent from a color P of synthetic resin, over the whole pe- 
riphery of the electric wire 3. 

[0091] The driers 43d are attached to the unit body 
43a and arranged downstream of the sprayers 43c in 
the moving direction of the electric wire 3. The drier 43d 
dries the coloring liquid sprayed on the outer surface 5a 
of the electric wire 3 by the sprayer 43c. 
[0092] The coloring liquid supply portion 44 has a re- 
ceiving tank 44a, an opening-and-closing valve 44b, 
and a third adjusting valve 44c as a third increasing-and- 
decreasing means. The receiving tank 44a is formed in 
a box-shape and receives the third coloring liquid Ya of 
yellow. In the third coloring liquid Ya, a yellow dye Ya1 
is dissolved or dispersed in a solvent Ya2. 
[0093] The third coloring liquid Ya of yellow in the 
present specification means that the hue is yellow : re- 
gardless of the lightness or the chroma (brightness). 
That is, the third coloring liquid Ya of yellow in the 
present specification means that the hue is yellow : re- 
gardless of light yellow or dark yellow, or bright yellow 
or dim yellow. 

[0094] The piping 45 is connected with the receiving 



tank 44a. The piping 45 is connected to the receiver 43b. 
The piping 45 leads the third coloring liquid Ya in the 
receiving tank 44a to the receiver 43b. The opening- 
and-closing valve 44b is attached to the piping 45. When 

5 the opening-and-closing valve 44b is open, the third 
coloring liquid Ya in the receiving tank 44a is supplied 
to the receiver 43b. When the opening-and-closing 
valve 44b is closed, the supply of the third coloring liquid 
Ya in the receiving tank 44a to the receiver 43b stops. 

10 [0095] The third adjusting valve 44c is attached to the 
piping 45. The third adjusting valve 44c increases and 
decreases a flow rate of the third coloring liquid Ya from 
the receiving tank 44a to the receiver 43b by changing 
its opening ratio. That is, the third adjusting valve 44c 

'5 increases and decreases the flow rate of the third color- 
ing liquid Ya with which the third coloring unit 35 dyes 
the outer surface 5a of the electric wire 3. Of course, the 
flow rate (i.e. the supply rate) increases when the open- 
ing ratio is large, and the flow rate decreases when the 

20 opening ratio is small. As described, the third coloring 
unit 35 dyes the outer surface 5a of the electric wire 3 
with the third coloring liquid Ya. 

[0096] The fourth coloring unit 36 has a coloring unit 
46 and a coloring liquid supply portion 47. The coloring 

25 unit 46 has a unit body 46a, a receiver 46b, sprayers 
46c and driers 46d. The unit body 46a is arranged.be- 
tween the rollers 32a,32b. The unit body 46a is arranged 
next to the unit body 43a and near the roller 32b. As 
above, the first to fourth coloring units 33,34,35,36 are 

30 lined up along the electric wire 3 from the upstream side 
to the downstream side thereof. 

[0097] The receiver 46b is formed in a box-shape and 
attached to the unit body 46a. Fourth coloring liquid BLa 
is supplied from the coloring liquid supply portion 47 to 
35 the receiver 46b through a piping 48. The receiver 46b 
receives the fourth coloring liquid BLa once. The receiv- 
er 46b supplies the fourth coloring liquid BLa to the 
sprayers 46c. 

[0098] In the illustrated embodiment, a pair of 

40 sprayers 46c are provided. The sprayers 46c are at- 
tached to the unit body 46a. The sprayer 46c sprays the 
fourth coloring liquid BLa on the electric wire 3 traveling 
between rollers 32a ,32b. The sprayers 46c dye (color) 
the outer surface 5a of the electric wire 3 with the fourth 

45 coloring liquid BLa over the whole periphery of the elec- 
tric wire 3. That is, the sprayers 46c color the outer sur- 
face 5a of the electric wire 3 with a colorant. The 
sprayers 46c color the outer surface 5a in a color Q, 
which is different from a color P of synthetic resin, over 

so the whole periphery of the electric wire 3. 

[0099] The driers 46d are attached to the unit body 
46a and arranged downstream of the sprayers 46c in 
the moving direction of the electric wire 3. The drier 46d 
dries the coloring liquid sprayed on the outer surface 5a 

55 of the electric wire 3 by the sprayer 46c. 

[0100] The coloring liquid supply portion 47 has a re- 
ceiving tank 47a, an opening-and-closing valve 47b, 
and a fourth adjusting valve 47c as a fourth increasing- 
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and-decreasing means. The receiving tank 47a is 
formed in a box-shape and receives the fourth coloring 
liquid BLa of black. In the fourth coloring liquid BLa, a 
black dye BLa1 is dissolved or dispersed in a solvent 
BLa2. 

[0101] The fourth coloring liquid BLa of black in the 
present specification means that the hue is black, re- 
gardless of the lightness. That is, the fourth coloring liq- 
uid BLa of black in the present specification means that 
the hue is black, regardless of light black or dark black. 
[0102] The piping 48 is connected with the receiving 
tank 47a. The piping 48 is connected to the receiver 46b. 
The piping 48 leads the fourth coloring liquid BLa in the 
receiving tank 47a to the receiver 46b. The opening- 
and-closing valve 47b is attached to the piping 48. When 
the opening-and-closing valve 47b is open, the fourth 
coloring liquid BLa in the receiving tank 47a is supplied 
to the receiver 46b. When the opening-and-closing 
valve 47b is closed, the supply of the fourth coloring liq- 
uid BLa in the receiving tank 47a to the receiver 46b 
stops. 

[0103] The fourth adjusting valve 47c is attached to 
the piping 48. The fourth adjusting valve 47c increases 
and decreases a flow rate of the fourth coloring liquid 
BLa from the receiving tank 47a to the receiver 46b by 
changing its opening ratio. That is, the fourth adjusting 
valve 47c increases and decreases the flow rate of the 
fourth coloring liquid BLa with which the fourth coloring 
unit 36 dyes the outer surface 5a of the electric wire 3. 
Of course, the flow rate (i.e. the supply rate) increases 
when the opening ratio is large, and the flow rate de- 
creases when the opening ratio is small. As described, 
the fourth coloring unit 36 dyes the outer surface 5a of 
the electric wire 3 with the fourth coloring liquid BLa. 
[0104] The control unit 50 is a computer having well- 
known RAM, ROM, and CPU. The control unit 50 is con- 
nected with the first to fourth opening-and-closing 
valves 38b,41 b,44b,47b and the first to fourth adjusting 
valves 38c,41 c,44c,47c. The control unit 50 controls the 
opening ratios of the first to fourth adjusting valves 38c, 
41c,44c,47c in order to increase and decrease the re- 
spective coloring liquids Ba,Ra,Ya,BLa supplied to the 
respective receivers 37b,40b,43b,46b. The control unit 
50 controls the whole wire coloring apparatus 31 by con- 
trolling the first to fourth opening-and-closing valves 
38b,41 b,44b,47b and the first to fourth adjusting valves 
380,410,440,470. 

[0105] The control unit 50 has data of the amount of 
the coloring liquids Ba,Ra,Ya,BLa for each color for the 
electric wire 3. And also, the control unit 50 has data of 
the opening ratio of the adjusting valves 38c,41c,44c, 
47c for each color for the electric wire 3. 
[0106] A non-shown input unit and the like are con- 
nected to the control unit 50. The operation condition of 
the wire coloring apparatus 31 can be set by the input 
unit. For example, the length and a specified color of the 
electric wire 3 are set by the input unit. Further, when 
the electric wire 3 is colored in a new color, the opening 



ratios of the respective adjusting valves 38c,41c : 44c, 
47c are given to the control unit 50 from the input unit. 
[01 07] When the electric wire 3 is colored by using the 
wire coloring apparatus 31 , the operation condition (e. 
5 g. the length and a specified color of the electric wire 3) 
is firstly set by the input unit. The electric wire 3 is set 
on the roller 32a. The wire coloring apparatus 31 is start- 
ed. The rollers 32a,32b rotate, and the electric wire 3 is 
moved toward the roller 32b from the roller 32a side. 

io [01 08] The control unit opens the first to fourth open- 
ing-and-closing valves 38b,41b,44b,47b on demand 
and controls the opening ratio of the first to fourth ad- 
justing valves 38c,41c ; 44c,47c according to the speci- 
fied color of the outer surface 5a of the electric wire 3. 

'5 The outer surface 5a of the electric wire 3 is firstly dyed 
(colored) by the first coloring unit 33. That is, the first 
coloring unit 33 dyes the non-colored outer surface 5a 
(color P) of the electric wire 3 in blue B (FIG.4). 
[0109] Secondly, the second coloring unit 34 dyes the 

20 outer surface 5a (of color B) of the electric wire 3 with 
the second coloring liquid Ra of red in a color BR (FIG. 
4). The third coloring unit 35 dyes the outer surface 5a 
(of color BR) of the electric wire 3 with the third coloring 
liquid Ya of yellow in a color BRY (FIG.4). The fourth 

25 coloring unit 36 dyes the outer surface 5a (of color BRY) 
of the electric wire 3 with the fourth coloring liquid BLa 
of black in the specified color Q (FIG.4). 
[0110] When the electric wire 3 has been moved by a 
specified distance, which can be calculated from the 

30 number of rotation of the rollers 32a,32b for example, 
the spray of the coloring liquids Ba,Ra,Ya f BLa from the 
sprayers 37c, 40c, 43c, 46c is stopped. 
[0111] The outer surface 5a of the electric wire 3 is 
dyed (colored) in turn, or successively, with the first 

35 coloring liquid Ba of blue, the second coloring liquid Ra 
of red, the third coloring liquid Ya of yellow, and the 
fourth coloring liquid BLa of black, while moving the 
electric wire 3. The color of the outer surface 5a of the 
electric wire 3 is changed by increasing and decreasing 

40 the amount of each of the coloring liquids Ba,Ra,Ya, 
BLa. As above, the outer surface 5a of the electric wire 
3 can be colored in every color only by preparing the 
four coloring liquids Ba,Ra,Ya, BLa. Therefore, the facil- 
ities cost for coloring the electric wire 3 can be reduced. 

45 [011 2] The color for the outer surface 5a of the electric 
wire 3 can be easily changed only by changing the 
amount of each of the four coloring liquids B,R,Y,BL. 
Therefore, the manufacturing efficiency of the electric 
wire 3 can be improved. 

50 [0113] Further, because the outer surface 5a of the 
electric wire 3 can be colored in every color only by pre- 
paring the four coloring liquids Ba,Ra,Ya,BLa. the trou- 
ble to order and stock-control the coloring liquids Ba.Ra, 
Ya,BLa can be reduced, and the cost to convey and 

55 store the coloring liquids Ba,Ra,Ya,BLa can be reduced. 
Therefore, the outer surface 5a of the electric wire 3 can 
be variously colored easily, and the cost of the electric 
wire 3 can be reduced. 
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[0114] The outer surface 5a of the electric wire 3 is 
dyed (colored) in turn with the first to fourth coloring liq- 
uids Ba.Ra^aBLa. That is, it is not necessary to dye 
(color) the electric wire 3 in the specified color Q at a 
time. Therefore, the electric wire 3 can be dyed (colored) 
in the specified color Q by dying it with the coloring liq- 
uids Ba,Ra,Ya,BLa one by one with a time interval of, 
for example, several hours or several days. Therefore, 
limitation of the process for coloring the electric wire 3 
can be relaxed, thereby increasing the degree of free- 
dom of the coloring process. 

[0115] The. first to fourth coloring units 33,34,35,36 
are lined up along the moving direction of the electric 
wire 3. Therefore, the outer surface 5a of the electric 
wire 3 can be securely dyed successively with the first 
coloring liquid Ba of blue, the second coloring liquid Ra 
of red, the third coloring liquid Ya of yellow, and the 
fourth coloring liquid BLa of black. Therefore, the outer 
surface 5a of the electric wire 3 can be securely colored 
in every color. 

[0116] In the above second embodiment, the first 
coloring liquid Ba of blue, the second coloring liquid Ra 
of red, the third coloring liquid Ya of yellow, and the 
fourth coloring liquid BLa of black are used. However, 
in the present invention, a plurality of coloring liquids 
having respective colors different from each other can 
be used, not limited to blue, red, yellow, and black. 
[0117] In this case, the coloring liquids are received 
in the respective receiving tanks, and the flow rates of 
the coloring liquids to the receivers are adjusted by the 
increasing-and-decreasing means such as adjusting 
valves. The amount of each coloring liquid is suitably 
changed in order to change the color for the outer sur- 
face 5a of the electric wire 3. 

[01 1 8] According to the above-described second em- 
bodiment, a wire coloring method and a wire coloring 
apparatus are obtained as follows. A wire coloring meth- 
od, comprising the step of: coloring an outer surface of 
a non-colored electric wire by dyeing the outer surface 
of the electric wire in turn with coloring liquids having 
respective colors different from each other, wherein a 
colorforthe outersurface of the electric wire is changed 
by increasing and decreasing each of the coloring liq- 
uids. A wire coloring apparatus, comprising: coloring 
portions to dye an outer surface of an electric wire with 
respective coloring liquids having respective colors dif- 
ferent from each other; a plurality of increasing-and-de- 
creasing means to increase and decrease the respec- 
tive coloring liquids, to dye the outer surface of the elec- 
tric wire, to the respective coloring portions; and a con- 
trolling means to control the plurality of increasing-and- 
decreasing means so as to increase and decrease the 
respective coloring liquids to the respective coloring por- 
tions; wherein an outer surface of a non-colored electric 
wire is colored by dyeing the outer surface of the electric 
wire in turn with the coloring liquids having respective 
colors different from each other, and a color for the outer 
surface of the electric wire is changed by increasing and 



decreasing each of the coloring liquids by the controlling 
means. 

[0119] The above-described embodiment is for the 
electric wire 3 forming the wiring harness arranged on 

5 a motor vehicle. However, the electric wire 3 manufac- 
tured by the inventive manufacturing method is not lim- 
ited to a vehicle use and can be used for electronic 
equipment such as a portable computer and for various 
electric machines. 

10 [0120] . In the present invention, various wire coloring 
means such as dipping, atomization, injection, printing, 
and transcription may be used. Further, the coloring liq- 
uid or the paint such as acrylic paint, ink (dye series and 
pigment series), and the like may be used. 

is [0121] Although the present invention has been fully 
described by way of examples with reference to the ac- 
companying drawings, it is to be noted that various 
changes and modifications will be apparent to those 
skilled in the art. Therefore, unless otherwise such 

20 changes and modifications depart from the scope of the 
present invention, they should be construed as being 
included therein. 



25 Claims 

1 . A wire coloring method, comprising the steps of: 

mixing colorants having respective colors dif- 
30 ferent from each other; and 

coloring an outer surface of a non-colored elec- 
tric wire, 

wherein a color for the outer surface of. the 
35 electric wire is changed by changing a mixing ratio 
of the colorants. 

2. A wire coloring method, comprising the steps of: 

*o mixing a first colorant of blue, a second colorant 

of red, a third colorant of yellow, and a fourth 
colorant of black; and 

coloring an outersurface of a non-colored elec- 
tric wire, 

45 

wherein a color for the outer surface of the 
electric wire is changed by changing a mixing ratio 
of the first to fourth colorants. 

so 3. A wire coloring apparatus, comprising: 

a coloring portion to color an outer surface of 
an electric wire; 

receiving portions to receive respective color- 
55 ants having respective colors different from 

each other and to supply the colorants to the 
coloring portion; 

a plurality of increasing-and-decreasing means 
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to increase and decrease the respective color- 
ants supplied from the respective receiving por- 
tions to the coloring portion; and 
a controlling means to control the plurality of in- 
creasing-and-decreasing means so as to in- 5 
crease and decrease the respective colorants 
supplied to the coloring portion, 

wherein the coloring portion mixes the color- 
ants and colors the outer surface of the non-colored 10 
electric wire, and the controlling means changes a 
color for the outer surface of the electric wire by 
changing a mixing ratio of the colorants. 

A wire coloring apparatus, comprising: '5 

a coloring portion to color an outer surface of 
an electric wire; 

a first receiving portion to receive a first colorant 

of blue and to supply the first colorant to the 20 

coloring portion; 

a second receiving portion to receive a second 
colorant of red and to supply the second color- 
ant to the coloring portion; 

a third receiving portion to receive a third col- 25 
orant of yellow and to supply the third colorant 
to the coloring portion; 

a fourth receiving portion to receive a fourth col- 
orant of black and to supply the fourth colorant 
to the coloring portion; 30 
a first increasing-and-decreasing means to in- 
crease and decrease a first colorant supplied 
from the first receiving portion to the coloring 
portion; 

a second increasing-and-decreasing means to 35 
increase and decrease a second colorant sup- 
plied from the second receiving portion to the 
coloring portion; 

a third increasing-and-decreasing means to in- 
crease and decrease a third colorant supplied 40 
from the third receiving portion to the coloring 
portion; 

a fourth increasing-and-decreasing means to 
increase and decrease a fourth colorant sup- 
plied from the fourth receiving portion to the *s 
coloring portion; and 

a controlling means to control the first to fourth 
increasing-and-decreasing means so as to in- 
crease and decrease the respective colorants 
supplied to the coloring portion, so 

wherein the coloring portion mixes the first to 
fourth colorants and colors the outer surface of the 
non-colored electric wire, and the controlling means 
changes a color for the outer surface of the electric 55 
wire by changing a mixing ratio of the first to fourth 
colorants. 



5. A wire coloring method, comprising the step of: 

coloring an outer surface of a non-colored elec- 
tric wire by dyeing the outer surface of the elec- 
tric wire in turn with coloring liquids having re- 
spective colors different from each other, 

wherein a color for the outer surface of the 
electric wire is changed by increasing and decreas- 
ing each of the coloring liquids. 

6. A wire coloring method, comprising the step of: 

coloring an outer surface of a non-colored elec- 
tric wire by dyeing the outer surface of the elec- 
tric wire with a first coloring liquid of blue, a sec- 
ond coloring liquid of red, a third coloring liquid 
of yellow, and a fourth coloring liquid of black, 

wherein a color for the outer surface of the 
electric wire is changed by increasing and decreas- 
ing each of the first to fourth coloring liquids. 

7. A wire coloring apparatus, comprising: 

coloring portions to dye an outer surface of an 
electric wire with respective coloring liquids 
having respective colors different from each 
other; 

a plurality of increasing-and-decreasing means 
to increase and decrease the respective color- 
ing liquids, to dye the outer surface of the elec- 
tric wire, to the respective coloring portions; 
and 

a controlling means to control the plurality of in- 
creasing-and-decreasing means so as to in- 
crease and decrease the respective coloring 
liquids to the respective coloring portions, 

wherein an outer surface of a non-colored 
electric wire is colored by dyeing the outer surface 
of the electric wire in turn with the coloring liquids 
having respective colors different from each other, 
and a color for the outer surface of the electric wire 
is changed by increasing and decreasing each of 
the coloring liquids by the controlling means. 

8. A wire coloring apparatus, comprising: 

a first coloring portion to dye an outer surface 
of an electric wire with a first coloring liquid of 
blue; 

a second coloring portion to dye the outer sur- 
face of the electric wire with a second coloring 
liquid of red; 

a third coloring portion to dye the outer surface 
of the electric wire with a third coloring liquid of 
yellow; 
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a fourth coloring portion to dye the outer sur- 
face of the electric wire with a fourth coloring 
liquid of black; 

a first increasing-and-decreasing means to in- 
crease and decrease the first coloring liquid, to 5 
dye the outer surface of the electric wire, to the 
first coloring portion; 

a second increasing-and-decreasing means to 
increase and decrease the second coloring liq- 
uid, to dye the outer surface of the electric wire, io 
to the second coloring portion; 
a third increasing-and-decreasing means to in- 
crease and decrease the third coloring liquid, 
to dye the outer surface of the electric wire, to 
the third coloring portion; t5 
a fourth increasing-and-decreasing means to 
increase and decrease the fourth coloring liq- 
uid, to dye the outer surface of the electric wire, 
to the fourth coloring portion; and 
a controlling means to control the first to fourth 20 
increasing-and-decreasing means so as to in- 
crease and decrease the respective coloring 
liquids to the first to fourth coloring portions, 

wherein an outer surface of a non-colored 25 
electric wire is colored by dyeing the outer surface 
of the electric wire with the first to fourth coloring 
liquids, and a color for the outer surface of the elec- 
tric wire is changed by increasing and decreasing 
each of the first to fourth coloring liquids by the con- 30 
trolling means. 

9. The wire coloring apparatus as set forth in claim 8, 
wherein 

the electric wire is moved in its longitudinal di- 35 
rection, the first to fourth coloring portions are ar- 
ranged in the moving direction of the electric wire, 
and the coloring portions color the outer surface of 
the electric wire being moving in turn. 

40 
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